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Despite a “Cambrian” explosion in the 
number of citation metrics used (Van 
Noorden, 2010), the impact factor (IF) of a 
journal remains a decisive factor of choice 
when publishing your ultimate research 
results and evaluating research productiv-
ity. Most other citation metrics correlate 
with the IF and there is little doubt that 
they reflect the overall impact of different 
journals. However, there is good reason to 
be more cautious about IF judgments.
First, the distribution of the number of 
citations per paper (NCPP) within a journal 
is heavily skewed. A few highly cited papers 
often account for a significant amount of 
the total citation count of a journal (25% of 
the papers in Nature account for 89% of the 
IF “Not-so-deep impact,” 2005) and a recent 
report highlighted that even a single article 
can dramatically bias the IF of a small jour-
nal (Dimitrov et al., 2010). The mean NCPP, 
as captured with the IF, should therefore 
never be used. A more appropriate measure 
is the median NCPP. Figure 1 (left) plots 
the median of the total NCPP against the 
mean, for three potential publication out-
lets for psychologists; Psychological Review 
(IF2009 = 9.1), Nature (IF2009 = 34.5), 
and Psychological Science (IF2009 = 5.1), 
for different years (data compiled from 
ISI Web of Knowledge). Nature follows a 
distinct trend when compared to special-
ist journals: the median seems independent 
from its mean. This apparent dissociation 
results from the skew of the citation distri-
bution observed in Nature, in which up to 
35–40% of the published articles are never 
cited. Moreover, when using a robust met-
ric for skewed distributions, Psychological 
Science’s median is about seven times 
higher than Nature’s even though its IF 
is about seven times lower than Nature’s. 
This discrepancy even holds for special-
ized journals with very low impact factors; 
despite possessing an IF nearly 35 times 
lower than Nature’s, the Journal of Child 
Language’s median is higher than Nature’s 
(data not shown).
A second interesting property of the IF is 
that it focuses on citations of recently pub-
lished articles only. For example, the 2009 IF 
of a journal considers the number of cita-
tions in 2009 to articles published in 2007 
and 2008 only. However, the citations’ time 
course differs dramatically from one journal 
to another. Figure 1 (right) reports the mean 
NCPP per year, as a function of the number 
of years since publication. Once again, 
Nature possesses a distinct trend in its cita-
tion profile – the number of citations peaks 
2 years after publication – whereas specialist 
journals have a steady increase in the NCPP. 
An article in Psychological Review will see its 
influence grow with age and would be out-
performed by Nature when the IF monitors 
only short-lived citation patterns.
From this perspective, the IF, commonly 
accepted as golden standard for perform-
ance metrics seems to reward high-risk 
strategies (after all your Nature article has 
only slightly over 50% chance of being ever 
cited! ), and short-lived outbursts. Are sci-
entists then nearsighted gamblers?
RefeRences
Dimitrov, J., Kaveri, S., and Bayry, J. (2010). Metrics: 
journal’s impact factor skewed by a single paper. 
Nature 466, 179.
Not-so-deep impact. (2005). Nature 435, 1003–1004.
Van Noorden, R. (2010). Metrics: a profusion of measures. 
Nature 465, 864.
Received: 22 October 2010; accepted: 10 November 2010; 
published online: 06 December 2010.
Citation: Mayor J (2010) Are scientists nearsighted gam-
blers? The misleading nature of impact factors. Front. 
Psychology 1:215. doi: 10.3389/fpsyg.2010.00215
This article was submitted to Frontiers in Quantitative 
Psychology and Measurement, a specialty of Frontiers in 
Psychology.
Copyright © 2010 Mayor. This is an open-access article 
subject to an exclusive license agreement between the 
authors and the Frontiers Research Foundation, which 
permits unrestricted use, distribution, and reproduction 
in any medium, provided the original authors and source 
are credited.
Frontiers in Psychology | Quantitative Psychology and Measurement  December 2010 | Volume 1 | Article 215 | 2
Mayor Are scientists nearsighted gamblers?
0 100 2000
20
40
60
80
100
120
Mean
M
ed
ia
n
 
 
0 5 10 150
5
10
15
20
Time after publication
Ci
ta
tio
ns
 p
er
 p
ap
er
 a
nd
 p
er
 y
ea
r
Psych Review
Nature
Psych Science
A B
Figure 1 | (A) Median number of citations per article as a function of the mean, for different years. (B) Time course of citations for articles published in 1995.
